(Compare also [1, Lemma 2] and [14, Lemma 1] .)
The following theorem is fundamental [2, Th. 1]. 
. Let p be an odd prime, A m (Q) be defined as in (1.2). If χ(Q f ) = χ(Q) and Q' = n 2 Q (mod p), ίfcβw Λ W (Q') -χ(n)"Λ m (Q),
3. The Jacobsthal sum* Closely related to the Brewer sum are the character sums of Jacobsthal (3.1) φ e (n and the related sum The following results concerning Jacobsthal sums will be applied: if p\x [10, Equation 3.8] (3.5) the reduction formula [10, Equation 3.9] and [7, Equation 6 ]
and [7, Formula 10] if e is odd
where n n' = 1 (modp).
4* Cyclotomy* Let p be an odd prime and g a primitive root of p. Let e be a divisor of p -1, p -1 = e-f. The cyclotomic number of order e, (i, j) is the number of solutions of 1 + g es+i = # eί+i (mod p),
If we write 2e/ -p -1,
Thus in this case ψ u {l) can be expressed in terms of the cyclotomic numbers of order 2e
In the theory of cyclotomy, the Jacobi sum and the related Legrange resolvent play a fundamental role. In what follows we will use some of the properties of the Jacobi sum.
Let β -exp(2πί/e), e /+ 1 = p. The Jacobi sum is defined by the equation
The following equalities for the Jacobi sum can be derived: [12, Formula 2.4]
Placing n = 0 in (4.2) we have [12, Formula 2.5] ) is periodic in both m and n with respect to β, it may be expanded into a double finite fourier series [11, Formula 2.6]
We may also write (4.6) in the inverted from [11, Formula 2.7]
In (4.6) replace m by vn, where v is an integer, collecting the exponents of β in the same residue class modulo e, we get an alternate form of the finite fourier series expansion [11, Equation 2.8]
where the fourier coefficients B (i, v) are the Dickson-Hurwitz sums
The inverted form of (4.8) is
If e ./ = -p_i ? Whiteman [10, Formula 5.8] expresses the Jacobsthal sum in terms of the cyclotomic function B(ί, v)
Thus if β'f-p -1 with e odd, from (3.7) and (4.11) we can write
where i is selected so that Ag ι = l(modp).
5* The evaluation of A 2n (Q)
for odd values of n. In this section we will develop our principle result in the evaluation of A 2n (Q) for odd values of n. We will consider Ω 2n (Q) and θ 2n (Q) separately and combine the results by use of equation (2.3). 
Proof. This theorem is a direct result of the fact that if the We note d < m unless p = -1 (mod m). This exceptional case is considered in the following two theorems.
Proof. {2m l, 2m 2, , 2m (p + l)/2m} has the same elements as {2m l + 2m/, 2m 2 + 2m/, , 2m-(p + l/2m) + 2m/} modulo p + 1. The result now follows from (5.6) and (5.7). We can now state the basic tool for the evaluation of A 2n (Q) when n is odd.
Combining The values for the 36(o, h) can be determined from tables such as those given by Hall [4, p. 981] or computed directly using Equation (4.7) which becomes 594 (6.5)
where β -exp (2τri)/6. We can write (6.6) 
= -j -Σ (-irw
The right side of (6.6) reduces to
By (4.3) and (4.4) Using Equation (3.7), Equation (6.9) can be written in the form (6.12) f 6 (l) = 2&(1) = -2 -4A .
Thus we have (6.13) 
Which corresponds to the result of Von Schrutka [8] . Signs are selected so that 1 Ξ 1 (mod 5), and ^ΞΞ#(mod5) where x = 1 (mod 4). p Ξ£ 1 (mod 10). Brewer [2] has evaluated J b (Q), Q = m 2 (modp), with the results f-4u χ(m) j> = 1 (mod20) 5jx
7-The evaluation of Ao(Q)-If
These results together with the corollary to Theorem 5.6 gives us for p =£ 1 (mod 10)
(-1 otherwise.
p Ξ= 1 (mod 10). Say p = 10/ + 1. By Equation (5.9)
Whiteman [10] has expressed the cyclotomic numbers of order ten as linear combinations of p, X, U, F, and W, where X, U, V, and W are solutions of the pair of diophantine equations 16p = X 2 4-50 ί7 2 -f 50 F 2 + 125 W 2 and XW ^ V 2 -WV ~-U 2 with X-1 (mod 5). However, rather than evaluating ψ m (l) directly from the cyclotomic numbers as was done with ^6(1) in the case of J 6 (Q), it is more expeditions to use (4.12) . Thus (7.3) becomes
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